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3ČFKRXþHN01iYUKWHFKQRORJLHYêURE\YORåN\SODVWRYpIRUP\ Ostrava: katedra 
REUiEČQtDPRQWiåH)DNXOWDVWURMQt9â%-7HFKQLFNiXQLYHU]LWD2VWUDYD
V'LSORPRYiSUiFHYHGRXFtýHS5 
 
'LSORPRYiSUiFHĜHãtSUREOHPDWLNXYêURE\YORåN\SODVWRYpIRUP\WHFKQRORJLt
PLNURIUp]RYiQtNDOHQpRFHOLÒYRGQtNDSLWRODVH]DEêYiREHFQRXFKDUDNWHULVWLNRX
mikrofUp]RYiQt SĜL YêUREČ OLVRYDFtFK QiVWURMĤ D IRUHP1iVOHGXMtFt VWDĢ VURYQiYi
WHFKQRORJLL PLNURIUp]RYiQt D WHFKQRORJLL HOHNWURHrosivQt REUiEČQt Y SUĤP\VORYpP
VWURMtUHQVWYt7ĜHWtERGSUiFHMHQiYUKYêURE\VRXþiVWLHOHNWURHrosivQtPKORXEHQtP
9H þWYUWpP ERGČ MH ]SUDFRYiQ QiYUK YêURE\ YORåN\ SODVWRYp IRUP\
PLNURIUp]RYiQtP V ]iYČUHþQp þiVWL  E\OR SURYHGHQR WHFKQLFNR HNRQRPLFNp
]KRGQRFHQt SUDNWLFNp ]NRXãN\ PLNURIUp]RYiQt NDOHQp RFHOL D HOHNWURHrosivQtKR
REUiEČQtNDOHQpRFHOL 
 
ANNOTATION OF THESIS 
 
3ČFKRXþHN0Production Technology Proposal of Plastic Mould Sleeve. Ostrava: 
'HSDUWPHQWRI:RUNLQJDQG$VVHPEO\)DFXOW\RI0HFKDQLFDO(QJLQHHULQJ9â%± 
7HFKQLFDO8QLYHUVLW\RI2VWUDYDS7KHVLVKHDGýHS5 
 
The graduation theses is dealing with Micro milling of Hardened Steel. The first 
part describes general characteristic of Tools and Moulds production by micro 
milling.  Following is comparing Micro milling and Electro Discharge Machining in 
Industry Engineering. The third point of the thesis is draft of Electro Discharge 
Machining. The fourth point is a proposal of the production plastic mold sleeve by 
Micro milling. In final part was made comparison between results of Micro milling 
and Electro Discharge Machining Working of Hardened Steel. 
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Seznam V\PEROĤDzkratek 
 
Zkratka    9êNODG     Jednotka 
ap    D[LiOQtKORXENDĜH]X   [mm] 
f    posuv      [mm] 
D    SUĤPČUIUp]\     [mm] 
L    GpONDIUp]\     [mm] 
n    RWiþN\     [min-1] 
Ra    SUĤPČUQiDULWPHWLFNi~FK\ONDSURILOX >ȝP@ 
vc    ĜH]QiU\FKORVW    [m.min-1] 
vf    SRVXYRYiU\FKORVW    [m.min-1] 
Ȝ    ~KHOVNORQXRVWĜtEĜLWX   >@ 
 
Zkratka .RPSOHWQtQi]HY   3ĜHNODG     
 
EDM  Electro Discharge Machining elektroerosivQtREUiEČQt   
CAD  Computer Aided Design  NRQVWUXRYiQtV SRþtWDþRYRXSRGSRURX 
CAM  Computer Aided Manufacturing Ĝt]HQtYêURE\V SRþtWDþRYRXSRGSRURX 
CNC  Computer Numerical Control SRþtWDþHPþtVOLFRYČĜt]HQêVWURM 
DIY  Do It Yourself   XGČOHMVLWRViP 
HC  Hard Cutting    WYUGpREUiEČQt 
HRC       WYUGRVWPČĜHQiGOH5RFNZHOODGLDPDQW 
HSC High Speed Cutting   Y\VRNRU\FKORVWQtREUiEČQt 
HVC High Volume Cutting  Y\VRNRREMHPRYpREUiEČQt 
HW Hardware    WHFKQLFNpY\EDYHQtSRþtWDþH 
NC Numerical Control   þtVOLFRYČĜt]HQê 
RP Rapid Prototyping   U\FKOiYêUREDSURWRW\SĤ 
SW Software    SURJUDPRYpY\EDYHQtSRþtWDþH 
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ÒYRG 
 
6RXþDVQê WHFKQLFNê SRNURN Y\åDGXMH Y\YLQXWt QRYêFK WHFKQRORJLt YêURE\
NWHUp SĜLQiãHMt MHGQDN ]Y\ãRYiQt XåLWQêFK YODVWQRVWt PDWHULiOĤ DOH WDNp
RSWLPDOL]DFLDSURGXNWLYLWXYODVWQtYêURE\ 
 
7ODN QD ]Y\ãRYiQt SURGXNWLYLW\ ]NUDFRYiQt YêUREQtFK OKĤW D VQLåRYiQt
QiNODGĤ YH VWURMtUHQVWYt MH VWiOH Y\ããt -HGQRX ] PRåQRVWt MDN WRPXWR WODNX
~VSČãQČ þHOLW MH ]PČQD GRNRQþRYDFtKR IUp]RYiQt VPČUHP N XåtYiQt PLNURIUp]
=YOiãWČ DNWXiOQt MH WR SUR ILUP\ NWHUp NRPELQXMt WHFKQRORJLL IUp]RYiQt D
elektroerosivQtREUiEČQt('0 
 
Tato GLSORPRYi SUiFH REVDKXMH WpPD NWHUp SOQČ ]DSDGi GR UiPFH YêãH
XYHGHQêFK SUHGLNFt =DEêYi VH SUREOHPDWLNRX PLNURIUp]RYiQt D ('0 YH ILUPČ
+(77,&+ý5NV 
 
 
1. ÒYRGGRSUREOHPDWLN\ 
 
1.1 3ĜHGVWDYHQtVSROHþQRVWL+HWWLFKý5NV 
 
1D SRþiWNX GČMLQ D WUDGLF ILUP\ E\O MHGHQ Y\QiOH] .DUO +HWWLFK Y\YLQXO
LQRYDþQt GtO NH NXNDþNRYêP KRGLQiP D ]DORåLO Y URFH  PDORX WRYiUQX YH
Schwarzwaldu.  
 
'DOãt JHQHUDFH VH Y URFH  UR]KRGOD ]DORåLW QRYRX SRERþNX YH
YêFKRGQtP9HVWIiOVNXNWHUpE\ORWHKG\FHQWUHPQČPHFNpKRQiE\WNiĜVWYt2GURNX
MHVtGORILUP\Y .LUFKOHQJHUQXFFDNPVHYHUQČRG%LHOHIHOGX3RGQLNMHY
VRXþDVQRVWLRSČWYHYODVWQLFWYtURGLQ\+HWWLFK 
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Obr. 1.1.1 9êYRMSRþWX]DPČVWQDQFĤDREUDWXY koncernu Hettich od roku 1950 do 
roku 2009 [8] 
 
 
SSROHþQRVW +HWWLFK ,QWHUQDWLRQDO SDWĜt N QHMYČWãtP YêUREFĤP QiE\WNRYpKR
NRYiQtQDVYČWČ9êUREQt VRUWLPHQW ]DKUQXMH ]iYČV\ YêVXY\ ]iVXYN\ VSRMRYDFt
NRYiQtSURYQLWĜQtY\EDYHQtVNĜtQtDåSRNRPSOH[QtV\VWpP\NRYiQtNWHUp]Y\ãXMt
XåLWQRXIXQNFLQiE\WNX 
9 VRXþDVQRVWL VH QDEtGND SURGXNWĤ UR]ãtĜLOD R PRGXO\ D QiURþQp
NRPSRQHQW\ SUR WHOHNRPXQLNDFL DXWRPRELORYê SUĤP\VO VWDYHEQt SUĤP\VO D
NXFK\ĖVNpVSRWĜHELþH 
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3UR+HWWLFKSUDFXMHFFD]DPČVWQDQFĤYHYtFHQHå]HPtFKVYČWD
9êUREQt ]iYRG\ VNXSLQ\ VH QDFKi]HMt Y 1ČPHFNX âSDQČOVNX ýHVNp UHSXEOLFH
%UD]tOLL86$5XVNXDýtQČ2GE\WRYpSRERþN\SĤVREtYH9HONp%ULWiQLL)UDQFLL
,WiOLL 6NDQGLQiYLL 3ROVNX 6ORYHQVNX .DQDGČ -DSRQVNX $XVWUiOLL QD 1RYpP
=pODQGČDY+RQJ-Kongu. 
 
V ýHVNp UHSXEOLFH MH ]DVWRXSHQD VSROHþQRVWt +HWWLFK ý5 NV YêUREQtP
]iYRGHPVHVtGOHPYHäćiUXQDG6i]DYRXNWHUêE\O]DORåHQURNX 
 
9 VRXþDVQp GREČ ILUPD +HWWLFK ý5 NV ]DPČVWQiYi SĜHV  OLGt 9
ORĖVNpP URFH E\OD ILUPD +HWWLFK UR]ãtĜHQD R QRYp YêUREQt KDO\ 9]QLNO WDN
GRVWDWHþQê SURVWRU SUR QHMPRGHUQČMãt WHFKQRORJLH L QRYp YêYRMRYp WHFKQRORJLFNp
centrum. 
 
9êYRM D SURGHM +HWWLFK ,QWHUQDWLRQDO VH þOHQt QD VDPRVWDWQČ IXQJXMtFt WUåQt
VHJPHQW\QiE\WNiĜVNêSUĤP\VOGLVWULEXWRU\NRYiQt WUXKOiĜHåHOH]iĜVWYtDKREE\
prodej (DIY) a divize Promodul - RVWDWQtSUĤP\VO- DXWRPRELORYêHOHNWURVWDYHEQt
NRYiQtEtOp]ERåt  
 
7HFKQLN IU0|EHO - WR MH YtF QHå MHQ VORJDQ=QDþND+HWWLFK MH SR FHOpP
VYČWČ]QDþNRXNYDOLW\LQRYDFHVSROHKOLYRVWLDYVWĜtFQRVWLYĤþL]iND]QtNĤP 
 
KRYiQtP SUR YãHFKQ\ SĜtOHåLWRVWL Hettich inspiruje OLGL SR FHOpP VYČWČ
+HWWLFKXUþXMHPČĜtWND 
 
-DNRMHGHQ]FHORVYČWRYČQHMYČWãtFKYêUREFĤQiE\WNRYpKRNRYiQtSRVN\WXMH
]iND]QtNĤPVWiOH]QRYXLQRYDWLYQtLPSXO]\SURLQWHOLJHQWQtIXQNFLY\VRkou kvalitu 
DMHGLQHþQêNRPIRUWQiE\WNXNE\GOHQtåLWtDSUiFL 
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Obr. 1.1.9êUREQt]iYRGILUP\+HWWLFKYHäćiUXQDG6i]DYRX 
 
 
1.2 0LNURIUp]RYiQtSĜLYêUREČOLVRYDFtFKQiVWURMĤDIRUHP 
 
6RXþDVQê VWDY VWURMtUHQVNp YêURE\ MH FKDUDNWHUL]RYiQ QHXVWiOH URVWRXFtPL
SRåDGDYN\ QD VORåLWRVW YêURENĤ WYDURYRX D UR]PČURYRX SĜHVQRVW D LQWHJULWX
SRYUFKX ]HMPpQD IXQNþQtFK SORFK REUiEČQpKR GtOFH ]DYiGČQtP QRYêFK GUXKĤ
NRQVWUXNþQtFKPDWHULiOĤ ]HMPpQDPDWHULiOĤV QLåãtPČUQRXKPRWQRVWt D Y\VRNRX
SHYQRVWt WLWDQRYêFK VOLWLQ VSHFLiOQtFK YUVWYHQêFK KPRW SRORWRYDUĤ Y\UiEČQêFK
SUiãNRYRXPHWDOXUJLtDPHWRGDPLUDSLGSURWRW\SLQJX53 
 
1iVWURMiUQ\ Y\UiEČMtFt OLVRYDFt QiVWURMH D IRUP\ QD SODVW\ PXVt SĜL
GRNRQþRYiQt WYDURYêFK GHWDLOĤ UHDOL]RYDW VWiOH NRPSOLNRYDQČMãt YêUREX GtOFĤ
=iURYHĖ WDNp MH ]GH URVWRXFt WODN QD ]NUDFRYiQt YêUREQtFK GRE VQLåRYiQt
YêUREQtFKQiNODGĤD]Y\ãRYiQtSURGXNWLYLW\9HONpSURFHQWRGRNRQþRYDFtKR 
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REUiEČQt VH SURYiGt ILQiOQtP ('0 -DVQp RYãHP MH åH VH YêURED
VRXþDVQêFK IRUHP D QiVWURMĤ EH] HUR]H ]DWtP QHREHMGH 7R MDN YHONê SRGtO QD
YêUREČHOHNWURHUR]HPiMH]iYLVOpQDĜDGČIDNWRUĤ 
 
7\WR IDNWRU\ WHFKQRORJLFNp RUJDQL]DþQt HNRQRPLFNp WHFKQLFNp VL PXVt
Y\KRGQRWLWNDåGiILUPDVDPD=GHVLPĤåHPHSRORåLWW\WRRWi]N\ 
 MDNILQDQþQČDþDVRYČQiURþQiMHQDãHWHFKQRORJLHHOHNWURHUR]H 
PRGHORYiQtSURJUDPRYiQtYêUREDHOHNWURG\D('0" 
 MDNêMHUR]GtOYSUDFQRVWLUXþQtKROHãWČQtMLVNĜHQpKRDIUp]RYDQpKRSRYUFKX 
 MVRX SRåDGDYN\ QD WYDURYp GHWDLO\ ]H VWUDQ\ ]iND]QtND UHVS QDãt
NRQVWUXNFHYêYRMHRGĤYRGQČQp 
- þDVWRVHSĜLGĤVOHGQČMãtGLVNXVL ]MLVWt åHRVWUp URK\QHMVRXQXWQpEDFR
YtFHåHPDOêUiGLXVSRIUp]HMHSURGtOYODVWQČSURVSČãQČMãt  
 MVPHY\EDYHQLYKRGQRXWHFKQRORJLt 
 
7HFKQLFNp IDNWRU\ - XUþXMt UHiOQp PRåQRVWL DSOLNDFH PLNURIUp]RYiQt QD
oEUiEČFtPVWURML-VRXWRSĜHGHYãtP 
 RWiþN\QDWXKRVWYĜHWHQD 
 SĜHVQRVW 
 SRVXYID]U\FKOHQtVWURMH 
 ĜtGtFtV\VWpPVWURMH 
 SRXåLWpQiVWURMHDWG 
 
9HOLFHGĤOHåLWêWHFKQLFNêIDNWRUMHYêEČUYKRGQpKRĜtGtFtKRVRIWZDUH&$0NWHUê
PXVtVSOĖRYDWQiVOHGXMtFtERG\DPXVtEêWVFKRSHQGRGUåRYDW]iVDG\
Y\VRNRU\FKORVWQtKRREUiEČQt+6& 
 
 SĜHVQRVWYêSRþWXY PPPDOpGUiK\SĜLPLNURIUp]RYiQt 
 SO\QXOpQDMHWtGRĜH]XSRPRFtUDPS\NDSV\ 
 URYQRPČUQRVW RGHEtUDQpKR PDWHULiOX WURFKRLGQt IUp]RYiQt - RSUDFRYiQt
libRYROQČãLURNpGUiåN\IUp]RXRUHODWLYQČPDOpPSUĤPČUX 
 SO\QXORVWGUiK\QiVWURMHUiGLXV\Y UR]tFK 
 GRVWDWHþQČãLURNiVDGDREUiEČFtFKVWUDWHJLt 
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2. 7HFKQRORJLHPLNURIUp]RYiQtDHOHNWURHrosivQtKRKORXEHQt 
 
 
2.1 7HFKQRORJLHPLNURIp]RYiQt 
 
3RMHPPLNURIUp]RYiQtMHYãHREHFQČGHILQRYiQMDNRREUiEČQtPLQLDWXUQtIUp]RX
MinLDWXUQt IUp]RX UR]XPtPH IUp]\ V SUĤPČUHP PP-PP 7ČPLWR UR]PČU\
QiVWURMĤMLåQDSUYQtSRKOHG]DSDGDMtGRGHILQRYDQpKRRERUXPLNURIUp]RYiQt 
 
3ĜLGHILQRYiQtGDOãtFKSDUDPHWUĤQiVWURMH MDNR MHĜH]QêPDWHULiOJHRPHWULHD
SRYODNRYiQt VH GRVWiYiPH RSČW GR REODVWL PLNURWHFKQRORJLt QHERĢ SĜL YêUREČ
PLNURQiVWURMĤMHSRWĜHEQêH[WUpPQČMHPQê]iNODGQtPDWHULiOVYHOLNRVWt]UQRG
GRP 
 
=iNODGQt FKDUDNWHULVWLNRX PLNURIUp]RYiQt MH ]NUDFRYiQt YêUREQtFK þDVĤ D
RGERXUiYiQt þL Y\QHFKiQt QČNWHUêFK RSHUDFt FRå Pi ]D QiVOHGHN VQLåRYiQt
QiNODGĤ 0LNURIUp]RYiQt VH GRSRVXG SRXåtYi QHMYtFH SĜL YêUREČ JUDILWRYêFK þL
PČGČQêFKHOHNWURGDOHYSRVOHGQtFK OHWHFK MH WHQWRSRMHPVWiOHYtFHVSRMRYiQV
PRåQRVWt ILQiOQtKRGRNRQþRYiQtNDOHQêFKRFHOt+SC). 
 
3URVSUiYQpXåtYiQtPLNURIUp]UHVSHNWLYHGRVDåHQtSRåDGRYDQpKRRSWLPiOQtKR
YêNRQXMHQXWQRGRGUåRYDWĜDGXREHFQêFK]iVDG 
0H]LQHMGĤOHåLWČMãtSDWĜt 
 QHSRXåtYDW]E\WHþQČGORXKêQiVWURM 
 QDVWDYHQtGRVWDWHþQêFKRWiþHN 
 GRGUåRYiQtGRSRUXþHQêFKĜH]QêFKSRGPtQHNYêUREFH 
 NRQWURODKi]LYRVWLQiVWURMH 
 Y\IXNRYiQtãSRQ]SURVWRUXREUiEČQt 
 SĜLYêPČQČRSRWĜHEHQpPLNURIUp]\YUiWLWSURJUDPDþiVWWYDUXREURELW]QRYD
HOLPLQDFHVFKRGRYLWRVWLQDVWČQČ 
 QČNWHUp Y\VSČOp ĜtGtFt V\VWpP\ XPRåĖXMt NRQWURORYDW QiVWURM Y SUĤEČKX
REUiEČQtSRXUþLWpPþDVHSRXUþLWpGpOFHREUiEČQt[4] 
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3URGXNWLYLWDPLNURIUp]RYiQtMH]iYLVOiSĜHGHYãtPQDRWiþNiFKQDSĜSURIUp]XV
SUĤPČUHP PP D GpONRX PP SUR REUiEČQt RFHOL V WYUGRVWt  ± 70 HRc 
dRSRUXþXMtILUP\MDNR+,7$&+,81,21722/6)5$,6$DSRGRWiþN\ 
35 000min-1 8 QHåHOH]QêFK PDWHULiOĤ VH GRSRUXþHQp RWiþN\ EOtåt KRGQRWiP Y
rozsahu 50 000 ± 60 000min-1 /RJLFN\SDNGRVStYiPHNQXWQRVWL LQYHVWRYDWGR
NYDOLWQtKRREUiEČFtKR+6&VWURMHQHERNYDOLWQtKR]U\FKORYDFtKRHOHNWURYĜHWHQD 
 
 
2.1.1 9ROEDQiVWURMHSURPLNURIUp]RYiQt 
 
9\VSČOtYêUREFLPRQROLWQtFKQiVWURMĤGQHVQDEt]HMtPLNURIUp]\VSUĤPČU\MLå
RGPP5R]VDKGpOHNMHYUR]VDKX± QiVRENXSUĤPČUXQiVWURMH3UiYČY
REODVWLPLNURIUp]RYiQtSODWt]iVDGDåHYROtPHSRNXGPRåQRFRQHMNUDWãtQiVWURM
0D[LPiOQt SR]RUQRVW YêUREFH MH YČQRYiQD SĜHVQRVWL JHRPHWULH WYDUX RVWĜt Ȝ
3ĜHVQRVWSUĤPČUĤ'PLNURIUp]ILUP\81,21722/6, s kterou spolupracuje firma 
HETTICH k.s. MH PP7HQWR SRåDGDYHN MH Y\QXFHQQXWQRVWtPD[LPiOQtKR
Y\YiåHQt QiVWURMH SUR Y\VRNp RWiþN\ =YOiãWQt SpþH YêUREFH MH SRFKRSLWHOQČ
VRXVWĜHGČQD L QD SRYODN 8 WDNWR PDOêFK QiVWURMĤ HQRUPQČ VWRXSDMt QiURN\ QD
YODVWQRVWLSRYODNXPDOiWORXãĢNDRGROQRVWSURWLRWČUXDNYDOLWDSRYUFhu).  
0LNURIUp]RYiQt MH PRåQp UHDOL]RYDW SRX]H QD VWURMtFK NWHUp MVRX ]
NRQVWUXNþQtKR KOHGLVND Y\EDYHQp YĜHWHQ\ V Y\VRNêPL RWiþNDPL QHER Y\EDYHQ\
NYDOLWQt ]U\FKORYDFt KODYRX 7DWR WHFKQRORJLH MH Y SUD[L Y\XåtYiQD SĜL YêUREQtFK
RSHUDFtFK KUXERYiQt D NGH MH WR WHFKQLFN\ PRåQp WDN L GRNRQþRYiQt 3ĜL
GRNRQþRYDFtFK RSHUDFtFK GRFKi]t N SĜHWtåHQt þDVX RSUDFRYiQt DOH ]QDþQêP
SĜtQRVHP MH GUVQRVW SRYUFKX 'UVQRVW SRYUFKX þDVWR EêYi Då 5D    P
9êKRGRX MH åH GiOH Xå QHQt QXWQp UHDOL]RYDW GRNRQþRYDFt RSHUDFH Mako jsou 
OHãWČQt D EURXãHQt 'DOãt SĜtQRVHP MH åH WRXWR WHFKQRORJLt REUiEtPH WYDURYČ
VORåLWpVRXþiVWN\VHVQtåHQtPYêUREQtFKQiNODGĤ>@ 
   
12 
 
2.1.2 +6&REUiEČFtVWURMH- charakteristika 
 
$VSHNW\ VRXþDVQpKR YêYRMH REUiEČFt WHFKQLN\ ]QDPHQDMt ]URG QRYp
generace HSC REUiEČFtFK VWURMĤ NWHUp PDMt Y SRURYQiQt V NRQYHQþQtPL VWURML
]QDþQČ RGOLãQp SULRULW\ NRQVWUXNþQtKR ĜHãHQt 3UDFXMt SĜHYiåQČ Y SRGPtQNiFK
YtFHVPČQQpKRQHERQHSĜHWUåLWpKRSURYR]X 
 
+6& VWURMH PDMt QHMHQ Y\VRNp RWiþN\ YĜHWHQ Q -80000min-1) a 
vyVRNp KRGQRW\ SUDFRYQtFK SRVXYĤ Yf=7-40m.min-1 DOH L YHOPL NUiWNp YHGOHMãt
þDV\ GRVDKRYDQp Y\VRNêPL U\FKORSRVXY\ YL] REU 2.1.1 NUiWNêPL þDV\ SUR
YêPČQXQiVWURMĤ L U\FKORX YêPČQXREURENĤěH]Qi U\FKORVW Yc) je 5- [ Y\ããt
QHåXNRQYHQþQtKRREUiEČQt.  
2EMHPRGHEUDQpWĜtVN\X+9&GRVDKXMHDåFP3.min-1.  
 
-H QXWQp SĜHNRQDW PQRKR SĜHNiåHN PH]L NWHUp SDWĜt ]HMPpQD Då
QHSĜLPČĜHQp FHQ\ QRYêFK QiVWURMĤ D LQIRUPDþQtFK WHFKQRORJLt SĜtPêFK SRKRQĤ
Y\VRNRRWiþNRYêFK YĜHWHQ D MLQêFK NRQVWUXNþQtFK X]OĤ 3RXze optimalizace a 
Y\YiåHQRVWNRQVWUXNFH WČFKWRVWURMĤSĜLPRGXOiUQtPVWDYHEQLFRYpPĜHãHQt MHMLFK
X]OĤSRGVNXSLQ LV\VWpPRYêFKVHVNXSHQtPĤåH]DMLVWLWQHMY\ããtXåLWQRXKRGQRWX
NYDOLWXDSURGHMQt~VSČFKY SRGPtQNiFKVLOQpNRQNXUHQFHRVWDWQtFKYêUREFĤ+6&
VWURMĤ 
 
 
Obr. 2.1.1 3RURYQiQtVWURMHNRQYHQþQtKRD+6& [4] 
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S WtPWR WDNp ~]FH VRXYLVt YêKRGQRVW  VGUXåRYiQt YêUREFĤ +6& REUiEČFtFK
VWURMĤDY\WYiĜHQtVSROHþQêFKYê]NXPQêFKDYêYRMRYêFKFHQWHUNWHUpRGHY]GiYDMt
]tVNDQp SR]QDWN\ VSROXSUDFXMtFtP D ]DLQWHUHVRYDQêP SĜtPR VL QHNRQNXUXMtFtP
SRGQLNĤP 
 
6GUXåHQtP Yê]NXPQpKR D YêYRMRYpKR ~VLOt L SURVWĜHGNĤ MH PRåQp ]DEUiQLW
PQRKêPP\OQêPUR]KRGQXWtDVSROXY\WYiĜHWVSROHKOLYp LQIRUPDFHSUR UR]KRGQXWt
YUFKRORYpKRPDQDJHPHQWX>@ 
 
9êKRG\+6& 
 
 =YêãHQtSRGtOXWHSODRGYiGČQpKRWĜtVNRX 
 6QtåHQtWHSODRGYiGČQpKRREURENHPQHMVRXWHSHOQpGHIRUPDFH 
 =YêãHQtUR]PČURYpSĜHVQRVWLREURENX 
 =OHSãHQt LQWHJULW\ REUREHQpKR SRYUFKX W]Q ~SOQp RGVWUDQČQt
GRNRQþRYDFtFKRSHUDFt 
 0DOpKORXEN\ĜH]XDpþtPåVH]YêãtWUYDQOLYRVWYĜHWHQDDYHGHQt 
 'UVQRVWQLåãtQHå5DaȝP 
 0RåQRVWREUiEČQtYHOPLWHQNêFKREURENĤ 
 
1HYêKRG\+6& 
 
 1iNODGQpVWURMQtY\EDYHQt 
 6SHFLiOQtGUDKpQiVWURMHDĜH]QpPDWHULiO\ 
 6SHFLiOQtXStQiQtĜH]QêFKQiVWURMĤDREURENĤ 
 9\XåLWtSRPČUQČGUDKpKRYêUREQtKR]DĜt]HQtDQiĜDGt 
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2.1.3 3ĜHGQRVWLPLNURIUp]RYiQt 
 
3UDNWLFNp SUDYLGOR NG\ NRQþLW V IUp]RYiQtP QHO]H VWDQRYLW 9ãLFKQL VH
YČWãLQRXVKRGXMtQD]iVDGČåHFRO]HQDMHGQRXSQXWtQDIUp]FHRIUp]RYDWWRVH
RIUp]XMH 
 
/LPLWQt KUDQLFH PRåQpKR IUp]RYiQt MH SUR NDåGpKR QČkde jinde. Pro 
GHILQRYiQt SRP\VOQp KUDQLFH PRKRX VORXåLW QiVOHGXMtFt REHFQi FKDUDNWHULVWLND
SĜHGQRVWtPLNURIUp]RYiQtSĜHG('0 
 
 FHONRYi~VSRUDYêUREQtKRþDVX 
 
 ~VSRUDQiNODGĤQDHOHNWURHUR]L 
 
 ~VSRUDQiNODGĤQDPRGHORYiQtHOHNWURG\ 
 
 ~VSRUDQiNODGĤQDYêUREX elektrody 
 
 REUiEČQtQDMHGQRXSQXWtRGSDGDMtFK\E\SĜHVQRVWLSĜLSĜHStQiQtREURENĤ 
 
 ~VSRUD SUDFQRVWL SĜL UXþQtP OHãWČQt MLVNĜHQê SRYUFK VH KĤĜH ]DOHãĢXMH
KODYQČKOXERNiåHEUD 
 
 REUiEČQt YHONêFK GtOĤ SUDFRYQt SURVWRU IUp]N\ MH YČWãLQRX YČWãt QHå YDQD
KORXELþN\ 
 
 SUREOpPVþDVRYRXNRRUGLQDFtRSHUDFtIUp]RYiQtDHUR]t 
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2.1.4 1HGRVWDWN\PLNURIUp]RYiQt 
 
 QHO]HIUp]RYDWRVWUpURK\ 
 KUDQLFHGRVDåLWHOQpKORXEN\GUiåN\ MHFFD± 'QiVWURMHDOHVQtåHQt
KORXEN\ ĜH]Ĥ D SRVXYĤ Y ]iYLVORVWL QD GpOFH QiVWURMH vede k 
QČNROLNDQiVREQpPXSURGORXåHQtþDVXREUiEČQtDWXGtåMHYêUREDHOHNWURG\
DQiVOHGQpHOHNWURHrosivQtREUiEČQtYêKRGQČMãt 
 PLNURIUp]RYiQtNODGHH[WUpPQtQiURN\QD+:3&YêSRþW\PLNURGUDK&$0
DVWURMRYpY\EDYHQt 
 GDOãtPQHGRVWDWNHPMHQHPRåQRVWYL]XiOQtDVOXFKRYpNRQWURO\XPLNURIUp]
GR¡' PPSURWRE\PČOĜtGtFtV\VWpPVWURMHEêWVFKRSHQSUĤEČåQČW\WR
PLNURIUp]\ODVHUHPNRQWURORYDW 
 
2.1.5 ,QWHJULWDSRYUFKXSĜLPLNURIUp]RYiQt 
 
 3RGSRMPHPLQWHJULWDVHUR]XPtRYOLYĖRYiQtIXQNþQRVWLSRYUFKXYêUREQtPL
metodami. 
 ěH]QêQiVWURMQHQtQLNG\LGHiOQČRVWUê Y]QLNGHIRUPDFtSRGREUREHQRX
plochou. 
 0HFKDQLVPXVWYRUE\]SHYQČQpYUVWY\Y\FKi]t] PHFKDQLVPXWYRUE\WĜtVN\ 
 1D]SHYQČQtPDMtYOLYYODVWQRVWLPDWHULiOX± GUXKPĜtåN\ 
o +H[DJRQiOQt± PDOiSODVWLFNiGHIRUPDFH 
o .XELFNiSORãQČFHQWURYDQi± YHONiSODVWLFNiGHIRUPDFH 
o .XELFNiSURVWRURYČFHQWURYDQi± SĜHFKRGPH]LSĜHGFKR]tPLSĜtSDG\ 
 .ULWpULDKRGQRFHQt]SHYQČQtDMHMLFKPČĜHQt 
o 6WXSHĖ]SHYQČQt 
o +ORXEND]SHYQČQt 
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 8UþXMtVHPČĜHQtPPLNURWYUGRVWL± podle hloubky ovlivnČQpYUVWY\VHSRXåtYDMt
metody: 
o 3RVWXSQpRGOHSWiYiQtSRYUFKRYêFKYUVWHY± QHQtPRåQpRSDNRYDWPČĜHQt 
o 0HWRG\NROPêFKĜH]Ĥ± SRXåtYiVHWDPNGH]SHYQČQt]DVDKXMHGRKORXEN\
0,5-1mm 
o 0HWRGDãLNPêFKĜH]Ĥ± SRXåtYiVHWDPNGH]SHYQČQt]DVDKXMHGRPDOp
hloubky 
 
 
2.1.6 ZE\WNRYiQDSČWtSRGVWDWDPHWRG\KRGQRFHQt 
 
 =E\WNRYiQDSČWtMVRXSURMHYHPSRXåLWêFKWHFKQRORJLtREUiEČQt 
 =ĤVWDQRXY VRXþiVWNiFKSRYêUREQtPSURFHVXDSĤVREtEH]YQČMãtKR]DWtåHQt 
 =E\WNRYiQDSČWtRYOLYĖXMtIXQNþQRVWREUREHQêFKSRYUFKĤ 
 =E\WNRYi QDSČWtUR]GČOXMHPHQiVOHGRYQČ 
o 3RGOHSĜtþLQNWHUpQDSČWtY\YRODO\WDKRYiWODNRYiYQLWĜQtYORåHQi 
o 3RGOHSĤVREHQtQDSČWtRNDPåLWpQHERWUYDOp 
o Podle objemu, YHNWHUpPGRVDKXMHQDSČWtYQLWĜQtURYQRYiK\ 
¾ 1DSČWtGUXKX± ]DVDKXMtFHOêREMHPVRXþiVWL 
¾ 1DSČWtGUXKX± ]DVDKXMtQČNROLN]UQ 
¾ 1DSČWtGUXKX± SURMHYXMtVHY REMHPXQČNROLNDDWRPRYêFK
Y]GiOHQRVWt 
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 3ĜtþLQ\Y]QLNX]E\WNRYpKRQDSČWt 
o 1HURYQRPČUQiIi]RYiWUDQVIRUPDFH 
o 1HURYQRPČUQpWHSORWQtRYOLYQČQt 
o 1HURYQRPČUQiSODVWLFNiGHIRUPDFH 
 
Metody KRGQRFHQt 
 
 0HFKDQLFNpPHWRG\± QHMSRXåtYDQČMãtPHWRGD± GHVWUXNWLYQt8UþXMtVH1DSČWt
GUXKX=E\WNRYpQDSČWtVHXUþtQD]iNODGČGHIRUPDFHY]RUNX 
 5HQWJHQRYiWHQ]RPHWULH- 8UþXMtVH1DSČWtDGUXKX1D]iNODGČYQLNiQt
SDSUVNĤGRPDWHULiOX 
 1HXWURQRYi tenzometrie ± -DNRXUHQWJHQRYpWHQ]RPHWULH 
 0DJQHWLFNiPHWRGD± Y\XåtYDMtYOLYX]E\WNRYêFKQDSČWtQDWYDUK\VWHUH]Qt
VP\þN\ 
 
8OWUD]YXNRYpPHWRG\± MVRX]DORåHQpQDY]WDKXPH]LPHFKDQLFNêPQDSČWtP
SODVWLFNêPLYODVWQRVWPLDU\FKORVWtQHER~WOXPHPãtĜHQtvln. 
 
 
2.1.7 0HFKDQLFNpYODVWQRVWLSRYUFKRYpYUVWY\REUREHQpSORFK\ 
 
0HFKDQLFNpYODVWQRVWLSRYUFKRYpYUVWY\REUREHQpSORFK\ 
V GĤVOHGNX ĜH]QpKR SURFHVX GRFKi]t NH ]PČQiP PHFKDQLFNêFK YODVWQRVWt
povrchoYpYUVWY\REUREHQpSORFK\N QLPåSDWĜt]HMPpQD± struktXUQt]PČQ\UĤ]Qp
YDG\]SHYQČQt]E\WNRYiQaSČWt atd. 
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=SHYQČQt SRYUFKRYp YUVWY\ REUREHQp SORFK O]H NYDQWLILNRYDW KRGQRWRX
mikrotvrdosti. 
 
3RGPtQNRX Y]QLNX ]E\WNRYêFK QDSČWt Y SRYUFKRYp YUVWYČ MH QHURYQRPČUQi
SODVWLFNiGHIRrmace.  
 
=iNODGQtPLPHFKDQLVP\Y]QLNX]E\WNRYêFKQDSČWtY SRYUFKRYpYUVWYČMVRX 
 
- QHURYQRPČUQiSODVWLFNiGHIRUPDFH 
- WHSORWQtUR]WDåQRVWSĜLQHURYQRPČUQpPRKĜHYXQHERRFKOa]RYiQt 
- VWUXNWXUQt ]PČQ\ PDWHULiOX Y WXKpP VWDYX GRFKi]t N QLP ]D Y\VRNêFK
WHSORWQDSĜEURXãHQt 
- FKHPLFNp SURFHV\ - Y]QLNDMt FKHPLFNp VORXþHQLQ\ V RGOLãQRX KXVWRWRX - 
v GĤVOHGNXGLIX]HDSĤVREHQtĜH]QpKRSURVWĜHGt 
 
3RNXGSĜHYDåXMHSĜL REUiEČQtSODVWLFNiGHIRUPDFH EH]YêUD]QpKR WHSHOQpKR
~þLQNX Y QDSURVWp YČWãLQČ SĜtSDGĤ GRFKi]t N Y\WYRĜHQt WODNRYpKR QDSČWt QD
povrchu. Toto je z KOHGLVNDIXQNFHSRYUFKXVRXþiVWLYêKRGQpVH]ĜHWHOHPQDWR
åHSĜtSDdQp]iURGN\WUKOLQMVRXWODNHP]DYtUiQ\ 
 
3ĜL VRXþDVQpP WHSHOQpP D PHFKDQLFNpP ]DWČåRYiQt SRYUFKX MH KRUQt
QHMWHSOHMãtþiVWSRYUFKRYpYUVWY\SĜLREUiEČQtSODVWLcN\]NUiFHQD 3ĜLFKODGQXWtVH
pak v WpWR ]NUiFHQp YUVWYČ WYRĜt WDKRYp QDSČWt FRå MH ] KOHGLVND IXQNþQtFK
YODVWQRVWt SRYUFKX QHYêKRGQp SURWRåH PĤåH GRMtW N ~QDYRYêP ORPĤP D Y]QLNX
trhlin. 
 
6WUXNWXUQtDFKHPLFNp]PČQ\]SĤVREtEXć]YČWãHQtREMHPXWODNPDWHULiOX
kterpPXEUiQtRNROQtPDWHULiONWHUê]ĤVWDOQH]PČQČQQHERGRFKi]tNH]PHQãHQt
objemu (tah) [10] 
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2.2 ElektroerosivQtREUiEČQt 
 
(OHNWULFNRX HUR]t QD]êYiPH I\]LNiOQt MHY ]SĤVREXMtFt RGHEtUiQt
SRYUFKRYêFKYUVWHYPDWHULiOĤ~þLQNHPWHSHOQpKRDWODNRYpKRSĤVREHQt. 
 
 &KDUDNWHULVWLFNê ]QDN MH åH ~EČU PDWHULiOX MH Y\YROiQ SHULRGLFN\ VH
RSDNXMtFtPL HOHNWULFNêPL YêERML PH]L QiVWURMHP D REURENHP =iNODGHP ~EČUX
PDWHULiOX MH HOHNWURHUR]H NG\ YOLYHP Y\VRNp NRQFHQWUDFH HQHUJLH  Då 
W.mm-2PDWHULiOWDMHDRGSDĜXMH se. 
 
ElektroerosivQtREUiEČQtMH]DORåHQRQDSULQFLSXGYRXHOHNWURG]YRGLYpKR
PDWHULiOXRGGČOHQêFKMLVNURYRXPH]HURXYHOLNRVWLDåPPDSRQRĜHQêFKY
GLHOHNWULFNpNDSDOLQČFRåMHYČWãLQRXNDSDOLQDVY\VRNêPHOHNWULFNêPRGSRUHP 
 
&HONRYê SURFHV VH VNOiGi ]H VWĜtGDYêFK YêERMĤPH]L DQRGRX QHMþDVWČML ML
WYRĜt QiVWURMRYi HOHNWURGD D NDWRGRX QHMþDVWČML ML WYRĜt REUREHN SR FHOp DNWLYQt
SORãHQiVWURMHYL]REU2.2.1).  
 
3ĜLNDåGpPYêERMLGRMGHN QDUXãHQtPDWHULiOXDY\WYRĜtVHNUiWHU 
= REUiEČQpKR PDWHULiOX MVRX WDYHQtP D RGSDĜRYiQtP RGGČORYiQ\ YHOPL PDOp
þiVWLFHYHWYDUXGXWêFKNXOLþHNDMVRXRGSODYRYiQ\GLHOHNWULFNRXNDSDOLQRX 
 
(OHNWURHUR]L SRGOpKDMt YãHFKQ\ HOHNWULFN\ YRGLYp PDWHULiO\ 9KRGQêP
]DSRMHQtP D YROERX SUDFRYQtFK SDUDPHWUĤ HOHNWULFNpKR REYRGX O]H GRViKQRXW
GYRXGUXKĤYêERMĤ 
 
 REORXNWMVWDFLRQiUQtYêERM 
 MLVNUDWMQHVWDFLRQiUQtYêERM 
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,QWHQ]LWDSĤVREHQtYêERMH]iYLVtQD 
 HOHNWULFNêFKSDUDPHWUHFKYêERMH 
 Y]GiOHQRVWLPH]LHOHNWURGDPL 
 ]QHþLãWČQtDYRGLYRVWLGLHOHNWULND 
 
ElektroerosivQtREUiEČQtVHSRXåtYiSUR 
 KORXEHQtGXWLQ]iSXVWHNDIRUHP 
 YêUREXVORåLWêFKWYDURYêFKSRYUFKĤ 
 ĜH]iQtGUiWRYRXHOHNWURGRX 
 OHãWČQtSRYUFKĤ 
 YêUREXPDOêFKRWYRUĤPLNURGČURYiQt 
 HOHNWURNRQWDNWQtREUiEČQt 
 
 
 
Obr. 2.2.1 3ULQFLS]DĜt]HQtSURHOHNWURHrosivQtREUiEČQt 1 ± VPČUSRVXYX
QiVWURMRYpHOHNWURG\± QiVWURMRYi elektroda, 3 ± JHQHUiWRU± SUDFRYQt
vana, 5 ± WHNXWp dielektrikum, 6 ± obrobek, 7 ± HOHNWULFNêYêERM [5] 
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2.3 =iNODGQtPHWRG\HOHNWURHrosivQtKRREUiEČQt 
 
 
2.3.1 (OHNWURMLVNURYpKORXEHQt 
 
ElektroMLVNURYp KORXEHQt MH ]iNODGQt PHWRGD ('0 3RXåtYi VH YČWãLQRX QD
YQLWĜQtSORFK\VORåLWêFKWYDUĤ]iSXVWHNVWĜLåQêFKQiVWURMĤDSRG 
.YDOLWDSRYUFKXRSUDFRYDQpSORFK\ MHGiQD MHMt GUVQRVWt D WDNp MHMtPVWDYHP
W]Q VORåHQtP YL] REU 2.3.1 'RVDKRYDQê ~EČUPDWHULiOX REURENX þLQt  Då 
mm3.min-1. 9êURED VORåLWêFK WYDURYêFK SRYUFKĤ VH RG KORXEHQt GXWLQ ]iSXVWHN D
IRUHP WHFKQRORJLFN\ OLãt YSURYHGHQtQiVWURMRYpHOHNWURG\DYH WYDUXREUiEČQpKR
SRYUFKX2EUiEČQêSRYUFKMHWYRĜHQYQČMãtPWYDUHPGUiåNRXQHERSUĤFKR]tGtURX
2EUiEČQt VORåLWêFK WYDURYêFK SRYUFKĤ MHPRåQp SĜL SRXåLWt VWURMH V&1& ĜtGLFtP
V\VWpPHPVYtFHĜt]HQêPLVRXĜDGQêPLRVDPLQDSĜWĜLSĜtPRþDUpSRVXYQpSRK\E\
YH VPČUX WĜt Y]iMHPQČ NROPêFK RV D GYD RWiþLYp SRK\E\ MHMLFKå VORåHQtP O]H
]tVNDWSODQHWRYêSRK\E 
 
Obr. 2.3.1 6ORåHQtSRYUFKXRSUDFRYDQpSORFK\ 
1±PLNURYUVWYDWYRĜHQiFKHPLFNêPLVORXþHQLQDPLY]QLNOêPLGLIX]tSUYNĤ
dielektrika, 2±YUVWYDREVDKXMtFtSUYN\PDWHULiOXQiVWURMRYpHOHNWURG\  
 3±W]YEtOiYUVWYDVLOQČQDXKOLþHQi]QRYX]WXKOiWDYHQLQDPDUWHQ]LWLFNp
struktury), 4±SiVPRWHSHOQpKRRYOLYQČQt]DNDOHQêDSRSXãWČQê]iNODGQt
PDWHULiOREURENX±SiVPRSODVWLFNpGHIRUPDFHY\YRODQpUi]\SXO]Ĥ 
 6±]iNODGQtPDWHULiOREURENX [5] 
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9êKRG\ 
 
 PRåQRVW REUiEČQt YRGLYêFK PDWHULiOĤ EH] RKOHGX QD MHMLFK PHFKDQLFNp
vlastnosti 
 YHONêUR]VDKSUDFRYQtFKSDUDPHWUĤ 
 PRåQRVWYêURE\VRXþiVWtVORåLWêFKWYDUĤ 
 QDREUREHNQHSĤVREtåiGQpPHFKDQLFNp]DWtåHQt 
 VQLåXMHVHSUDFQRVWSĜLYêUREČSORFKVORåLWêFKWYDUĤ 
 MHGQRGXFKiYêUREDQiVWURMRYêFKHOHNWrod 
 QDKUDQiFKREURENXQHMVRXRWĜHS\ 
 VQDGQiDXWRPDWL]DFHYêUREQtKRSURFHVX 
 
1HYêKRG\ 
 
 QXWQRVWSRQRĜHQtREURENXGRNDSDOLQ\Y SUĤEČKXREUiEČQt 
 Qt]NiSURGXNWLYLWDSĜLREUiEČQtPČNNêFKPDWHULiOĤ 
 MDNRVWREUREHQpKRSRYUFKXSĜLVURYQiQtVPLNURIUp]RYiQt 
 
 
2.3.2 (OHNWURMLVNURYpĜH]iQt 
 
3ODWt ]GH VWHMQp I\]LNiOQt ]iNRQLWRVWL HOHNWULFNp HUR]H MDNR X KORXEHQt
0HWRGDXPRåĖXMHY\UiEČWSORFK\PDMtFtSĜtPNXMDNRWYRĜtFtNĜLYNX 
5R]GtORSURWLHOHNWURMLVNURYpPXKORXEHQt MHYQiVWURMRYêFKHOHNWURGiFKDY
V\VWpPXSRGiYiQt DYHGHQtGUiWRYpHOHNWURG\ 
7DWRPHWRGDVHY\]QDþXMHPLQLPiOQtãtĜNRXĜH]XDXSODWĖXMHVHSĜLYêUREČ
VWĜLåQêFKDOLVRYDFtFKQiVWURMĤDSĜLGČOHQtYHOPLWYUGêFKDSHYQêFKPDWHULiOĤ 
 
(OHNWURGRX MH WHQNê GUiW NWHUê VH SUĤEČåQČ RGYtMt ] FtYN\ D SĜHV YRGtFt
]DĜt]HQtSURFKi]tPtVWHPĜH]X 
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'UiW MH QDStQiQ NRQVWDQWQt VLORX D SURVWRU PH]L REURENHP D GUiWHP MH
]DSOQČQ GLHOHNWULFNRX NDSDOLQRX $E\ VH SĜHGHãOR MHKR QDGPČUQpPX RSRWĜHEHQt
RGYtMtVHSRPRFtVSHFLiOQtKRQDStQDFtKRPHFKDQLVPXYL]REU2.3.2).  
 
EleNWURG\ MVRX Y\UiEČQ\ ] PČGt D MHMLFK VOLWLQ PRO\EGHQX SĜtSDGQČ
SRYODNRYDQpGUiW\REVDKXMtFtY\VRNpSURFHQWR]LQNX0H]LQiVWURMRYRXHOHNWURGRX
D REURENHP Y]QLNDMt HOHNWULFNp YêERMH 6\VWpP XPRåĖXMH QDNORSHQt QiVWURMRYp
HOHNWURG\Y]KOHGHPNHVYLVOpRVHY UR]VDKX 
 
3UR ]DMLãWČQt DXWRPDWL]RYDQpKR SURFHVX REUiEČQt MVRX PRGHUQt VWURMH
Y\EDYHQ\ DXWRPDWLFNêP YUWiQtP GtU\ SUR ]DYHGHQt GUiWX DXWRPDWLFNêP
]DYHGHQtPGUiWXQDSRþiWNXSUiFHGRY\YUWDQpGtU\DDGDSWLYQtPĜt]HQtP 
 
 
 
 
Obr. 2.3.2 6FKpPDHOHNWURMLVNURYpKRĜH]iQt [15] 
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3ĜHVQRVW Y\ĜH]DQêFK WYDUĤ MH GiQD YODVWQRVWPL VWURMH SĜHVQRVWt YHGHQt D
QDSQXWt GUiWX SĜHVQRVWt D VSROHKOLYRVWt &1& ĜtGLFtKR V\VWpPX VWDELOLWRX
QDVWDYHQêFK SUDFRYQtFK SDUDPHWUĤ JHQHUiWRUX D NYDOLWRX SĜtYRGX D þLVWČQt
dielektrika.  
 
-H GĤOHåLWp DE\ QiVWURMRYi HOHNWURGD YVWXSRYDOD GR PtVWD ĜH]iQt GRNRQDOH
QDSQXWiDY\URYQDQi3ĜLĜH]iQtGUiWRYRXHOHNWURGRXO]HGRViKQRXWPD[LPiOQtKR
~EČUXPDWHULiOXDåPP2.min-1-DNRVWREUREHQpKRSRYUFKX5D Då
ȝP0D[LPiOQtWORXãĢND ĜH]DQpKRPDWHULiOXMHPP 
 
 
2.3.3 Dielektrikum 
 
-DNR GLHOHNWULND VH SRXåtYDMt VWURMQt ROHM WUDQVIRUPiWRURYê ROHM SHWUROHM
GHVWLORYDQi YRGD GHLRQL]RYDQi YRGD D VSHFLiOQt GLHOHNWULND GRGiYDQi YêUREFL
VWURMĤ 
 
3ĜtYRGGLHOHNWULNDPH]LREUREHNDQiVWURMRYRXHOHNWURGX W]YY\SODFKRYiQt MH
PRåQpUHDOL]RYDWQČNROLND]SĤVRE\YL]REU2.3.3): 
 
 YQČMãt Y\SODFKRYiQt VH QHMþDVWČML SRXåtYi SĜL REUiEČQt GXWLQ R YČWãt
KORXEFHMHYKRGQpSRXåtWMHMYNRPELQDFLVSXO]QtPY\SODFKRYiQtPYL]
GiOH 
 
 YQLWĜQt WODNRYp Y\SODFKRYiQt ]GH MH GLHOHNWULNXP SĜLYiGČQR RWYRUHP Y
QiVWURMRYpHOHNWURGČSĜtPRGRSUDFRYQtKRSURVWRUXQHYêKRGRXMHPHQãt
WYDURYiSĜHVQRVWERNĤY\UiEČQpGXWLQ\ 
 
 Y\SODFKRYiQt RGViYiQtP VH UHDOL]XMH RGViYiQtP GLHOHNWULND GXWLQRX Y
QiVWURMRYp HOHNWURGČ QHbo v REURENX Y\]QDþXMH VH YHOPL GREURX
WYDURYRXSĜHVQRVWtREUiEČQpGXWLQ\ 
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 SXO]Qt Y\SODFKRYiQt MH FKDUDNWHUL]RYiQR SĜHUXãHQtP SURFHVX
HOHNWURHUR]H QD  Då  V ]D VRXþDVQpKR RGGiOHQt QiVWURMRYp
HOHNWURG\RGREURENXRDåPPþtPåVH]YČWãtSUDFRYQtPH]HUD
PH]L REURENHP D HOHNWURGRX D GRViKQH VH WDN MHMtKR GRNRQDOpKR
Y\SOiFKQXWtWHQWR]SĤVREY\SODFKRYiQtMHYêKRGQêSĜLYêUREČKOXERNêFK
GXWLQ SĜL SRXåLWt WHQNêFK HOHNWURG QHER SĜL REUiEČQt QDþLVWR PRGHUQt
&1& ĜtGLFt V\VWpP\ XPRåĖXMt SXO]Qt ]SĤVRE\ Y\SODFKRYiQt
naprogramovat 
 NRPELQRYDQp Y\SODFKRYiQt MHGQi VH R NRPELQDFL YQLWĜQtKR WODNRYpKR
Y\SODFKRYiQtDRGViYiQtþtPåO]HGRViKQRXWSĜHVQêFKWYDUĤREUiEČQp
GXWLQ\SRXåtYiVH]HMPpQDSĜLKORXEHQtWYDURYČVORåLWêFKGXWLQ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Obr. 2.3.3 3ĜtYRGGLHOHNWULNDPH]LREUREHNDQiVWURMRYRXHOHNWURGX±Y\SODFKRYiQt 
DYQČMãtEWODNRYpYQLWĜQtFGRGViYiQtPHSXO]QtINRPELQRYDQp 1±
QiVWURMRYiHOHNWURGD±SUDFRYQtYDQD±dielektrikum, 4±obrobek,  5±
SĜtYRGGLHOHNWULND±RGViYiQtGLHOHNWULND [5] 
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2.3.4 1iVWURMRYpHOHNWURG\ 
 
-DNRQiVWURMH VHXHOHNWURHrosivQtKRREUiEČQtSRXåtYDMt QiVWURMRYpHOHNWURG\
NWHUp MVRX GĤOHåLWp ] KOHGLVND WHFKQLFNpKR XUþXMt SĜHVQRVW UR]PČUĤ MDNRVW
REUREHQpSORFK\DYêNRQREUiEČQtLHNRQRPLFNpKR 
 
1iVWURMRYi HOHNWURGD VH QDYUKXMH D NRQVWUXXMH SUR NDåGê SĜtSDG REUiEČQt
VDPRVWDWQČ1iNODG\QDMHMt]KRWRYHQtþLQtDå]FHONRYêFKYêUREQtFK 
QiNODGĤ 
 
'ĤOHåLWpMHYROLWYHOPLSHþOLYČPDWHULiO]SĤVREYêURE\DWDNp]SĤVREXStQiQtYH
YĜHWHQX SRGOH SRXåLWpKR VWURMH 8 VWURMĤ V DXWRPDWLFNRX YêPČQRX HOHNWURG WDNp
XORåHQtDLGHQWLILNDFLHOHNWURG\Y]iVREQtNXQiVWURMĤ 
 
0DWHULiO\SURYêUREXHOHNWURG 
 
DNRYRYp 
 
 HOHNWURO\WLFNiPČć 
 VOLWLQDZROIUDPXDPČGL 
 VOLWLQDZROIUDPXDVWĜtEUD 
 ocel 
 VOLWLQDFKURPXDPČGL 
 mosaz 
 
b)nekovoYp 
 
 grafit 
 NRPELQRYDQpNRPSR]LFHJUDILWXDPČGL 
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0DWHULiOQiVWURMRYpHOHNWURG\VHYROtSRGOHPDWHULiOXREURENXSRXåLWpKRVWURMH
DUHODWLYQtKRREMHPRYpKRRSRWĜHEHQtQiVWURMRYpHOHNWURG\ 
 
8 PRGHUQtFK HOHNWURHrosivQtFK VWURMĤ V DXWRPDWLFNRX YêPČQRX QiVWURMRYêFK
HOHNWURGMHYêKRGQpUR]GČOLWFHONRYêWYDUREUiEČQpGXWLQ\QDMHGQRGXããtVQDGQČML
DSĜHVQČMLY\URELWHOQpWYDU\NUXK\REGpOQtN\þWYHUFHWURM~KHOQtN\DSRG 
 
'DOãt PRåQRVW ]MHGQRGXãHQt WYDUX QiVWURMRYp HOHNWURG\ SRVN\WXMH &1& ĜtGLFt
V\VWpP NWHUê XPRåĖXMH YKRGQRX NRPELQDFt WYDUX D SRK\EX HOHNWURG\ Y\URELW
WYDURYČYHOPLVORåLWpGXWLQ\[5] 
 
3ĜLVWDQRYHQtUR]PČUĤQiVWURMRYêFKHOHNWURGVHY\FKi]t 
 
 ]SRåDGRYDQpKRUR]PČUXGXWLQ\ 
 
 ] YHOLNRVWL SUDFRYQt PH]HU\ NWHUi MH IXQNFt SUDFRYQtFK SDUDPHWUĤ
geneUiWRUXYROtVH]SRGNODGĤGRGiYDQêFKYêUREFHPVWURMĤ 
 
  ]SRåDGRYDQpGUVQRVWLREUREHQpKRSRYUFKXNWHUiMHIXQNFtSUDFRYQtFK
SDUDPHWUĤJHQHUiWRUXDWYDURYpFK\E\Y]QLNOpQDSĜSĜLKUXERYiQtGDQp
]SĤVREHPY\SODFKRYiQtWYDUHPGXWLQ\DSRG 
 
  ]WORXãĢN\QDUXãHQtREUREHQpKRSRYUFKX-PiYê]QDPSRX]HSĜLYHONêFK
HQHUJLtFKYêERMĤREY\NOHGRVDKXMHKRGQRWDåPP 
 
 ]PLQLPiOQtKRGQRW\ R NWHURXPXVtEêW QiVWURMPHQãt DE\VHGRViKOR
SRåDGRYDQpKRUR]PČUXGXWLQ\ 
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3. NiYUKYêURE\VRXþiVWLHOHNWURHURVLYQtPKORXEHQtP 
 
3URYêUREXYORåN\ YL]SĜtORKDA) SURSODVWRYêGtOHOHNWURHURsLYQtPKORXEHQtP
E\O SRXåLW PDWHULiO  ]DNDOHQê QD WYUGRVW +5F . Ekvivalent 
DIN:X38CrMoV51, EN ISO 4957 ± 1.2343. 
 
 
 
Obr. 3.1 9\IUp]RYDQiYORåNDV SĜtGDYNHPPPQDVWUDQX 
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3.1 1iYUKWHFKQRORJLFNpKRSRVWXSX 
 
3ĜHGYODVWQtPHOHNWURHrosivntPKORXEHQtYORåNDSURMGHWtPWRWHFKQRORJLFNêP
postupem: 
 
 ěH]DWPDWHULiOQDUR]PČU\PP[PP[PP 
 0DWHULiO]~KORYDWQDUR]PČUPP[PP[PPV SĜtGDYNHP
0,3mm na stranu a RGOHKþLWURKRYp UiGLXVy o 0.3mm  
 1DVSRGQtVWUDQČYORåN\]KRWRYLW]iYLW\0[QDKRWRYR 
  +RUQtVWUDQX YORåN\ IUp]RYDWV SĜtGDYNHPPP a vyvrtat otvor 
s SĜtGDYNHPPPQDVWUDQX 
 .DOLWQDWYUGRVW+5F 
 9ORåNXEURXVLWQDSĜHGHSVDQpUR]PČU\DGRGUåHW SĜtGDYHN 0,3mm u 
tvaru 
 .RQWURODSREURXãHQt 
 )Up]RYDWNDSV\DY\YUWiYDFtKODYLþNRX]KRWRYLWRWYRURSUĤPČUX
22mm v SĜHGHSVDQêFKWROHUDQFtFK 
 .RQWURODSRIUp]RYiQt 
 9ODVWQtKORXEHQtYORåN\ 
 2PêYiQt DRVXãHQt  
 &HONRYiNRQWUROD 
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3.2 3RVRX]HQtSRXåLWêFKHOHNWURG 
 
Elektrody poXåLWp SUR YêUREX YORåN\ YL]WDE þ 3.2.1 ) jsou z MHPQR]UQQpKR
grafitu HK-75, Y\]QDþXMtFtVHY\QLNDMtFtmi vlastnostmi (viz.obr. 3.2.1). Tyto grafity 
GRGiYiILUPD72.$,&$5%21 EUROPE. Elektrody MVRX]Qi]RUQČQ\QDREU 3.2.2 
, 3.2.3, 3.2.4. 
1i]HY Pozice mat.   
GRAFIT 
ýtVOR
elektrody 
-HGQRVWUDQQiVSiUDV
WROHUDQFt[SRþHW
ks 
=SUDFRYiQtHOHNWURG Polotovar 
elektrod 
+UXERYDFt 'RNRQþRYDFt )Up] 'UiW Soustr. 
9ORåND$6 009 HK-75 E1 0,15 x 1 0,1 x 2 x     70x40x38 
9ORåND$6 009 HK-75 E2   0,15 x 1 x     25x25x38 
9ORåND$6 009 HK-75 E3   0,15 x 2 x     40x40x38 
Tabulka 3RXåLWpHOHNWURG\ 
 
Grafit > ěDGD > HK-75 
 
HK - 75 : 3ĜHVQêVWXSHĖ 
 
3RXåLWt :  
,GHiOQLWDPNGHMHY\åDGRYiQDY\VRNiNYDOLWD
SRYUFKXDQt]NpRSRWĜHEHQtĜH]QpKUDQ\3URÄKLJK
HQG³SODVWRYpIRUP\ 
 
Kvalita povrchu :  
ȝP5DȝLQFK5DVDI 
 
Velikost bloku :  
îîPP 
îîPP 
6SHFLILFNi 
hustota  
0ČUQêRGSRU  Pevnost v ohybu  Shore tvrdost  3UĤPČUQiYHOLNRVW 
zrna  
(-)  ȝȍP  (kgf/cm2)  (MPa)  (-)  ȝP  
1.82  16.5  670  66  72  4  
 
 
 
Obr. 3.2.1 Charakteristika grafitu HK-75 [9] 
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Obr. 3.2.2 Elektroda E01 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Obr. 3.2.3 Elektroda E02 
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Obr. 3.2.4 Elektroda E03 
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3.3 7HFKQLFNpSDUDPHWU\SRXåLWpKRVWURMH 
 
PRXåLWêVWURMSĜLHOHNWURHURVLYQtPKORXEHQtMH52%2)2503YL]REU 3.3.1) 
RGSĜHGQtKRâYêFDUVNpKRYêUREFH&+$50,//(652%2)250 
 
 
 
Obr. 3.3.1 ROBOFORM 35P 
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7HFKQLFNpSDUDPHWU\- ROBOFORM 35P: 
 
Stroj 
$UFKLWHNWXUDNRPSDNWQtVWURMV IL[RYDQêPVWROHP 
RozmČU\ãtĜND[KORXEND[GpONDP[P[P 
&HONRYiKPRWQRVWNJ 
 
X, Y a Z osy 
X, Y, Z GUiKDP[P[P 
6\VWpPPČĜHQtDSRVXQXOLQHiUQtVNOHQČQiVWXSQLFH 
XYZ ± SĜHVQRVWPČĜHQtȝP 
 
3UDFRYQtSORFKD 
7\SQiGUåHSĜtGDYQiQiGUå 
RozPČU\QiGUåHãtĜND[KORXEND[GpONDP[P[P 
3URJUDPRYDWHOQiGLHOHNWULFNi~URYHĖPLQPD[PP 
5R]PČU\VWROXãtĜND[KORXENDP[P 
 
Elektroda a obrobek 
0D[YiKDHOHNWURG\NJ 
0D[YiKDREURENXNJ 
0D[UR]PČU\REURENXãtĜND[KORXEND[GpONDP[P[PQHERP
x 0,53m x 0,3m 
0LQPD[UR]PČUPH]LVWROHPDXStQDFtPSRX]GUHPPP 
 
6\VWpPGLHOHNWULND 
7\SILOWUĤSDStURYpND]HW\ 
2EMHPQiGUåH450l 
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*HQHUiWRU 
Typ: isopulse 
6WDQGDUWQtREUiEČFtSURXG: 64A 
5HJXODFHYêNRQXYODVWQtNRQWLQXiOQt adaptace REUiEČFtKRSURXGX 
0LNURREUiEČQt]YOiGQXWt REUiEČQt PDOêFK elektrod 
 
ýtVOLFRYpĜt]HQt 
2EUD]RYND&57EDUHYQi± FP~KORSĜtþND 
'iONRYpRYOiGiQtVWDQGDUW 
'LVNRYiPHFKDQLND³'260% 
.RQWURORYDQpRsy: X, Y, Z D&VRXþDVQČ 
3URJUDP$XWRPDWLFNiJHQHUDFHSUDFRYQtKRSURJUDPXDWHFKQRORJLH 
$XWRPDWLFNêUHVWDUWOHãWČQt5D ȝPDXWRGLDJQRVWLNDVHUYRĜt]HQiWHSHOQi
stabilizace 1: standart 
 
(OHNWULFNpQDSiMHQt 
7ĜtIi]RYp YVWXSQt QDSČWt9 
+ODYQtIUHNYHQFe: 50Hz nebo 60Hz 
 
 
Obr. 3.3.2 ROBOFORM 35P - UR]PČU\ 
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3.4 8SQXWtDYêUREDJUDILWRYêFKHOHNWURG 
*UDILWRYpSRORWRYDU\ E\O\ XSQXW\ QD V\VWpP0$&52-81,25 YL]REU 3.4.1) 
od firmy 3R SYSTEM 3RWp E\O\ IUp]RYiQ\ QD +6& IUp]FH 53 RG ILUPy 
5g'(56 D QiVOHGQČ PČĜHQ\ QD PČĜtFtP VWURML 3D IMPACT od firmy 
METROTEST 'RYROHQi UR]PČURYi QHSĜHVQRVW Y\UREHQêFK HOHNWURG MH Y
WROHUDQFtFKDå-0,01mm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Obr. 3.4.1 6\VWpPXStQiQtQD0DFUR-XQLRU [11] 
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4. 1iYUKYêURE\VRXþiVWLPLNURIUp]RYiQtP 
 
PURYêUREXYORåN\SURSODVWRYêGtOPLNURIUp]RYiQtPE\OSRXåLWPDWHULiO
]DNDOHQê QD WYUGRVW +5F  Ekvivalent DIN:X38CrMoV51, EN ISO 4957 ± 
1.2343&KHPLFNpVORåHQtYL]WDEXONDPDWHULiORYêOLVWYL]REU 
 
 
 
Obr. 4.1 VORåND]DNDOHQi D]EURXãHQiQDSRåDGRYDQpUR]PČU\ 
 
0DWHULiO  Fe Al C Co Cr Cu Mn Mo N Nb Ni P S Si Ti V W 2VWDWQt (max)  
19552  min zbyt  0.32  4.5  0.20  1.1      0.8  0.35   
 max   0.42  5.5  0.50  1.6    0.030 0.030 1.2  0.6    
 
Tabulka &KHPLFNpVORåHQtKP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Obr. 4.2 0DWHULiORYpOLVW\PDWHULiOXý61± 1/2 
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Obr. 4.3 0DWHULiORYpOLVW\PDWHULiOXý61- 2/2 
 
&KDUDNWHULVWLFNpYODVWQRVWLDSRXåLWt 
 
%DUHYQp R]QDþHQt KQČGi-PRGUi-]HOHQi. Chrom-molybden-NĜHPtN-
YDQDGRYi RFHO NH NDOHQt Y ROHML D QD Y]GXFKX V YHOPL GREURX SURNDOLWHOQRVWt
Y\VRNRX SHYQRVWt ]D WHSOD D RGROQRVWt SURWL SRSXãWČQt REGREQRXRFHOL  
YHOPLGREURXKRXåHYQDWRVWtDSODVWLFNêPLYODVWQRVWPLSĜLQRUPiOQtFK L ]YêãHQêFK
teplotiFK V YHOPL GREURX RGROQRVWt SURWL Y]QLNX WUKOLQHN WHSHOQp ~QDY\ DPDORX
FLWOLYRVWtQDSUXGNp]PČQ\WHSORW 
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-H YKRGQi SUR WHSHOQp ]SUDFRYiQt L QD SHYQRVWL SĜHV  03D D QD
QiVWURMH FKOD]HQpYRGRX -HGREĜH WYiUQi]D WHSODDGREĜHREURELWHOQiYHVWDvu 
åtKDQpPQDPČNNR 
 
 
4.1 1iYUKWHFKQRORJLFNpKRSRVWXSX 
 
VORåND SURMGH WtPWR WHFKQRORJLFNêP SRVWXSHP SĜHG VDPRWQêP PLNUR-
IUp]RYiQtP 
 
 ěH]DWPDWHULiOQDUR]PČU\PP[PP[PP 
 
 0DWHULiO ]~KORYDW QD UR]PČU PP[PP[PP V SĜtGDYNHP
0,3mm na stranu a odOHKþLWURKRYpUiGLXV\RPP 
 
 1DVSRGQtVWUDQČYORåN\]KRWRYLW]iYLW\0[QDKRWRYR 
 
 .DOLWQDWYUGRVW+5F 
 
 9ORåNXEURXVLWQDSĜHGHSVDQpUR]PČU\260mmx92mmx38mm 
 
 .RQWURODSREURXãHQt 
 
 )Up]RYDW KRUQt VWUDQX YORåN\ Y SĜHGHSVDQêFK UR]PČUHFK D
WROHUDQFtFh 
 
 .RQWURODSRIUp]RYiQt 
 
 2PêYiQtDRVXãHQt 
 
 &HONRYiNRQWUROD 
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4.2 3RVRX]HQtSRXåLWêFK ĜH]QêFKQiVWURMĤ 
 
1iVWURMH SRXåLWp QD IUp]RYiQt NDOHQp YORåN\ MVRX SRYODNRYDQp IUp]\ ]H
VOLQXWpKRNDUELGXDUR]OLãXMtVHSRGOHW\SĤSRYODNĤSUĤPČUĤ, UiGLXVĤ a jednotlLYêFh 
GpOHNSRGEURXãHQtYL]1iVWURMRYêOLVW). Tyto niVWURMHY\UiEtILUPD81,21722/. 
   Projekt:   F:\MP\PROGRAM    
Obrobek:    P009-VLOZKA-AS---ROEDERS---NA-HOTOVO 
 
Program:    740_cr             
 
   740_cr01      UT-HRRS-S_D12-R2-L12-L37- HR -PRID.ae-ap=0.2mm         
 
   740_cr02      UT-C-CHRS_D10-R1-L10-L31- HR -PRID.ae-ap=0.2mm         
 
   740_cr03      UT-HFB-S_D6-R3-L9-L9- HR -PRID.ae-ap=0.11mm         
 
   740_cr04      UT-C-CHRS_D10-R1-L10-L31- SL-DNO -PRID.ae=0.2mm-ap=0.00mm   
 
   740_cr05      UT-HLB-S_D3-R1.5-L2.4-L6- HR-TVAR -PRID.ae-ap=0.05mm         
 
   740_cr06      UT-HLB-S_D1.98-R0.99-L1.6-L6- SL-VTOK -PRID.ae-ap=0.00mm   
 
   740_cr07      UT-HLRS-D1.5-R0.2-L1.5-L6- HR-TVAR -PRID.ae-ap=0.05mm       
  
    740_cr08      UT-HLRS_D1-R0.1-L1-L6- HR-TVAR -PRID.ae-ap=0.06mm         
 
   740_cr09   UT-HLRS_D1-R0.1-L1-L6- HR-TVAR. -PRID.ae=0.04mm-ap=0.02mm   
 
   740_cr10      UT-HLRS_D1-R0.1-L1-L6- HR-TVAR.. -PRID.ae=0.04mm-ap=0.02mm    
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   740_cr11      UT-HLB-S_D0.98-R0.49-L0.8-L6- SL-TVAR -PRID.ae-ap=0.00mm         
 
   740_cr12      UT-HLB-S_D0.98-R0.49-L0.8-L6- SL-TVAR -PRID..ae-ap=0.00mm        
  
   740_cr13      UT-HLRS_D0.99-R0.1-L1-L6- SL-TVAR -PRID.ae-ap=0.00mm      
 
   740_cr14      UT-HLRS_D0.99-R0.1-L1-L6- SL-TVAR. -PRID.ae-ap=0.00mm     
  
ýDV           707,51  min. 
 
Tab. 4.2.1 1iVWURMRYêOLVW 
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4.3 7HFKQRORJLFNpSDUDPHWU\SRXåLWêFKQiVWURMĤ 
 
1DYêNRQQRVWQiVWURMĤV UĤ]QêPL39'SRYODN\PDMtYOLYYKRGQČ]YROHQpĜH]Qp
parametry v ]iYLVORVWL QD ]YROHQp VWUDWHJLL REUiEČQt (viz.obr. 4.3.1). Parametry 
SRXåLWêFKQiVWURMĤSĜLIUp]RYiQtNDOHQpYORåN\MVRXY SĜtOR]HC. 
 
Obr. 4.3.1 3ĜtNODGVWUDWHJLHREUiEČQtV UĤ]QêPL39'SRYODN\ [13] 
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4.4 7HFKQLFNpSDUDPHWU\SRXåLWpKRVWURMH 
 
3RXåLWêVWURMSĜL IUp]RYiQtNDOHQpRFHOLDYêUREČHOHNWURG] JUDILWX MHYHUWLNiOQt
+6& IUp]ND 53 YL]REU 4.4.1) s ĜtGtFtP V\VWpPHP 506  RG ILUP\
5g'(56 
 
 
Obr. 4.4.1 9\VRNRU\FKORVWQtIUp]ND53 
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7HFKQLFNpSĜHGQRVWL IUp]N\ [14]   
 
 SURJUDPRYDWHOQpY\VRNp rychlosti posuvu, Dådo 60 000mm.min-1 
 YHONp]U\FKOHQt YHYãHFK RViFKDåGRJ 
 motory, matice NXOLþNRYêFKãURXEXD ORåLVND jsou vodou FKOD]HQp a SĜHVQČ 
temperovani 
 WČORFHOpKRVWURMHMHFKUiQČQRY\VRNRREMHPRYRXFLUNXODFtY]GXFKXSURWL
prachu a neþLVWRWiP 
 velmi WXKi SRUWiORYiNRQVWUXNFH s YKRGQêPYHGHQtP 
 stroj VWRMt QDWĜHFK WOXPHQêFKQRKRX, QHQt WĜHED Y\URYQiYDFt 
 Y\VRNêYêNRQ YĜHWHQDVWDQGDUGRWiþHN]DPLQXWXN:V Y\VRNêP
NURXWtFtPPRPHQWHPSĜLQt]NêFKRWiþNiFKYRGRXFKOD]HQpYĜHWHQRDåGR
RWiþHN]DPLQXWXDN:MHPRåQRGRNRXSLW 
 Y\VRNiWXKRVWVWRMH]SĤVREHQDKPRWQRVWtVWURMH, z toho vyplêYi Y\VRNi
YêNRQQRVWSĜLKUXERYiQt 
 GORXKiåLYRWQRVWQiVWURMĤGtN\Qt]NêPYLEUDFtPNYĤOLVWDELOLWČVWURMH 
 SUDFRYQtSURVWRUMHNRPSOHWQČX]DYĜHQêUHGXNFHKOXNXDYHONpRNQR
s EH]SHþQRVWQtPVNOHP 
 YHOPLGREUêSĜtVWXSGRSUDFRYQtKRSURVWRUXSURRSHUiWRUD 
 PČQLþQiVWURMĤSURSR]LFPČQLþMHSĜtVWXSQêVHSDUiWQtPYVWXSHP
PRåQRVWYORåHQtDY\MPXWtQiVWURMHSĜLREUiEČQt 
 YĜHWHQR PiN dispozici senzor s vysokou SĜHVQRVWt 
 VWDQGDUGQtYêEDYDREVDKXMHlDVHUSURPČĜHQtGpON\DSUĤPČUXQiVWURMH 
 þLãWČQtSUDFRYQtKRSURVWRUXVHSDUiWQtPLY]GXFKRYêPLWU\VNDPL 
 PRåQRVWYêEČUXPH]LFKODGtFtPLVSUHMLNWHUpMVRXRKOHGXSOQpN åLYRWQtPX
SURVWĜHGtQHERVWDQGDUGQtFKODGtFt kapalinou 
 Y]GXFKRYêþLVWLþSURQiVWURMHje k dispozici 
 RGYRGWĜtVHNSRPRFtGYRXGRSUDYQtNĤGRYHONpVNĜtQČQD]DGQtVWUDQČVWURMH 
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4.5 8SQXWtĜH]QêFKQiVWURMĤ 
 
3RXåLWp IUp]\ E\O\ Y PD[LPiOQt PRåQp GpOFH XSQXW\ GR WHSHOQêFK XStQDþĤ
s R]QDþHQtP+6.(RGILUP\+$,0(57\WRXStQDþHMVRXY\YiåHQpQD*GR
RWiþHNYĜHWHQHV SĜtOR]HB MHĜH]WHSHOQêPXStQDþHP+6.( 
  
  
 
Obr. 4.5.1 8Ni]NDXSQXWtWYUGRNRYRYêFKIUp]WHSHOQêPLXStQDþLHSK E50 
v NUiWNpPDGORXKpPSURYHGHQtod firmy HAIMER [12] 
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5. Technicko-HNRQRPLFNp]KRGQRFHQt 
+ODYQtP FtOHP YêURE\ GDQp YORåN\ GYČPL technologiemi elektroHURVLYQtm 
KORXEHQt DPLNURIUp]RYiQt E\OR RYČĜHQt VWiOH YtFH VH REMHYXMtFtFK SRåDGDYNĤ QD
Y\VRNRU\FKORVWQtGRNRQþRYiQtREUiEČFtKRSURFHVXQD]iNODGČ MHMLFKY]iMHPQpho 
technicko ± HNRQRPLFNpKRSRURYQiQtY GĤVOHGNĤVQLåRYiQtYêUREQtFKQiNODGĤ 
 
5.1 Technologie ± HOHNWURHURVLYQt KORXEHQt 
 3RþHWY\UiEČQêFKYORåHN 1ks 
 3RþHWHOHNWURGSURYêUREXMHGQpYORåN\ 6ks viz. Tab.þ 3.2.1 str.33 
 ýDVYêUREy HOHNWURGQDIUp]FH5g'(56 RP800:  
1i]HYHOHNWURG  SRþHWHOHNWURG>NV@  ýDVYêURE\HOHNWURG [hod] 
 E1    3      4,9 
 E2    1      0,1 
 E3    2      0,5 
     6      5,5hod 
 Cena RSRWĜHEHQtQiVWURMĤQDYêUREXYãHFKJUDILWRYêFKHOHNWURG:  
 2000Kþ 
 &HQD RSRWĜHEHQt QiVWURMĤ SĜL IUp]RYiQt GDQp YORåN\ V SĜtGDYNHP PP:
 1500Kþ 
 &HQDSRORWRYDUĤHOHNWURG 
1i]HYHOHNWURG   SRþHWSRORWRYDUĤ>NV@ &HQDSRORWRYDUĤ 
E1     3ks    3000Kþ 
E2     1ks    300Kþ 
E3     2ks    1160Kþ 
    Nþ 
 ýDV YêURE\ GDQp YORåN\ QD VWURML &+$50,//(6 52%2)250 3
 23hod. 
 ýDVQDPRGHORYiQtYãHFKHOHNWURG 1hod 
 ýDVQDSURJUDPRYiQtYãHFKHOHNWURG 1,5hod 
 ýDVQDSURJUDPRYiQtYORåN\V SĜtGDYNHPPP 1hod 
1iNODG\-HOHNWURHURVLYQtKORXEHQt.þKRGLQ ± viz. kapitola 5.3.1 
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5.2 Technologie ± PLNURIUp]RYiQt 
 
 &HQDQiVWURMĤ YL]1iVWURMRYê OLVW - Tab. 4.2.1) str. 44 ± 45, SRXåLWêFKSĜL
IUp]RYiQtGDQpYORåN\ je.þ 
 
3UR YêSRþHW MH FHQD QiVWURMĤ VWDQRYHQD SRGOH RSRWĜHEHQt QiVWURMĤ NWHUp
E\ORXQiVWURMĤGRSUĤPČUXPPYþHWQČ 
 
7RURLGQtQiVWURMHRSUĤPČUXD 1mm, NWHUpE\O\SRXåLW\QDKUXERYDFtD
SĜHGGRNRQþRYDFtRSHUDFHPXVtEêWQDKUD]HQ\ 
 
7DNWpåPXVtEêWQDKUD]HQ\LGRNRQþRYDFtUiGLXVRYpIUp]\ 
 
7RURLGQtQiVWURMHRSUĤPČUXPPDE\O\SRXåLW\QDGRNRQþRYDFtRSHUDFH
MVRXQDVYpåLYRWQRVWL 
 
Z WČFKWR ~GDMĤY\SOêYiåHFHQDQiVWURMĤSURYêUREXSRåDGRYDQpYORåN\ MH
.þ 
 
 ýDVIUp]RYiQtGDQpYORåN\ 11,8hod 
 
 ýDVQDSURJUDPRYiQtYORåN\ 3,5hod 
 
1iNODG\-PLNURIUp]RYiQt1000.þ21 hodin ± viz. kapitola 5.3.2 
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5.3 3RURYQiQtQiNODGĤ  
 
Sazba elektroerosLYQtKR KORXEHQt:  ;NþKRG 
Sazba IUp]RYiQt    (1,25 Â ;.þKRG 
6D]EDNRQVWUXNWpUD   (1,75 Â ;NþKRG 
6D]EDSURJUDPiWRUD   (1,75 Â ;NþKRG 
 
9êSRþHWQiNODGĤ 
0DWHULiORYpQiNODG\YêUREQtKRGLQ\Â KRGLQRYiVD]ED FHONRYpQiNODG\ 
 
3RXåLWiWHFKQologie/ 
NiNODG\ 
ýDV Mat. QiNODG\  
&HONRYi~VSRUD
XGDQpYORåN\[%] [hod.] [%] ÒVSRUD[%]  [.þ@ [%] ÒVSRUD[%] 
(OHNWURHURVLYQtREUiEČQt 36 100 0 7960 80 20 0 
0LNURIUp]RYiQt 21 58 42 10000 100 0 22 
 
Tabulka 5.3RURYQiQtQiNODGĤ 
 
 
5.3.1 (OHNWURHURVLYQt REUiEČQt 
 
¾ a) .ULWpULXPPDWHULiORYpQiNODG\ 
 
1. PRXåLWpIUp]\SURYêUREXJUDILWRYêFKHOHNWURG:    200.þ 
 
2. PRXåLWpQiVWURMHSĜLIUp]RYiQtYORåN\V SĜtGDYNHPPP:  15.þ 
 
3. *UDILWRYpSRORWRYDU\:       .þ 
 
79.þ 
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¾ b) .ULWpULXPþDVX 
 
1. PURJUDPRYiQtGDQpYORåN\V SĜtGDYNHPPP 1 Â  (1,75 Â X) 
 
2. Konstrukce elektrod:     1 Â  (1,75 Â X) 
 
3. 3URJUDPRYiQtHOHNWURG     1,5 Â  (1,75 Â X) 
 
4. 9êUREDHOHNWURG IUp]RYiQtP:    5,5 Â  (1,25 Â X) 
 
5. (OHNWURHURVLYQtREUiEČQtYORåN\     23 Â  (X) 
 
36hod. 
 
 
5.3.2 )Up]RYiQt 
 
¾ a) .ULWpULXPPDWHULiORYpQiNODG\ 
 
1. 3RXåLWpQiVWURMHSĜLIUp]RYiQtGRNDOHQpYORåN\  .þ 
 
¾ b) .ULWpULXPþDVX 
 
1. 3URJUDPRYiQtNDOHQpYORåN\    3,5 Â  (1,75 Â X) 
 
2. )Up]RYiQtNDOHQpYORåN\     11,8 Â  (1,25 Â X) 
 
21hod. 
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6. =iYČU 
 
 
&tOHP WpWR GLSORPRYp SUiFH E\OR RYČĜHQt YKRGQRVWL PLNURIUp]RYiQt SĜHG
HOHNWURHURVLYQtPREUiEČQtPSĜLYêUREČGDQpYORåN\]QiVWURMRYpRFHOLGR
SODVWRYpIRUP\ z KOHGLVNDVQLåRYiQtYêUREQtFKQiNODGĤ. 
9êUREDGDQpYORåN\VHRGOLãRYDODGYČPDERG\HOHNWURHURVLYQtPREUiEČQtP
a mLNURIUp]RYiQtP 1D ]iNODGČ SUDNWLFNêFK ]NRXãHN PLNURIUp]RYiQt D
HOHNWURHURVLYQtKRREUiEČQt PĤåHPHXGČODWWHQWR]iYČU. 
Podle technicko-HNRQRPLFNpKRY\KRGQRFHQtE\Oo QHMYtFHQiNODGQp þDVRYp
NULWpULXP HOHNWURHURVLYQtho REUiEČQt YĤþL PLNURIUp]RYiQt o 42%. Zato NULWpULXP
PDWHULiORYêFKQiNODGĤE\ORR20% QLåãtQHåSĜLPLNURIUp]RYiQt 
7XGtå ~VSRUD GDQp YORåN\ SĜL YêUREČ PLNURIUp]RYiQtP þLQLOD 22% a 
SURNi]DODåHPLNURIUp]RYiQtMHVSUiYQêPNURNHPNHVQtåHQtYêUREQtFKQiNODGĤ 
Pro YêUREXYORåN\PLNURIUp]RYiQtPY\SOêYiLGDOãtDVSHNWDWRåHSĜLNDåGp
]PČQČ JHRPHWULFNpKR WYDUX YORåN\ VH PXVt ]RSDNRYDW YãHFKQ\ YêUREQt NURN\
SRþtQDMH I\]LNiOQtP PRGHOHP SĜHV QiVWURMH D PDWHULiO SUR HOHNWURG\ YêUREX
YODVWQtFKHOHNWURGDNRQþHYêURERXQRYpKRWYDUX 
1H]QDPHQi WR YãDN åH PLNURIUp]RYiQt  QDKUDGt HOHNWURHURVLYQt
REUiEČQt]YOiãWČSĜLYêUREČVORåLWêFKþOHQLWêFKGtOFĤMHMLFKåIUp]RYiQtMHQiNODGQp
DWHFKQLFN\QHPRåQp  
5R]KRGXMtFt QD YêVOHGHN IUp]RYiQt ]YOiãWČ XPLNURIUp]RYiQt MH RSWLPiOQt
NRPSOH[Qt UR]YDKD ĜHãHQt z KOHGLVND YêUREQtFK QiNODGĤ IOH[LELOLW\ YêURE\ YþHWQČ
konstrukce forem a technologie. 
0LNURIUp]RYiQt Y NDOHQpPPDWHULiOX SĜHGVWDYXMH LQRYDþQt YêUREQt SRVWXS
YHNWHUpP MHXNU\WQHVPtUQê UDFLRQDOL]DþQtSRWHQFLiO= WČFKWRSUHGLNFt MHPRåQR
Y\YRGLWSĜHGSRNODGåHWHFKQRORJLHPLNURIUp]RYiQt MHPRåQRYEXGRXFQXYHYČWãt
PtĜH~VSČãQČY\XåtWSĜLYêUREČOLVRYDFtFKQiVWURMĤDIRUHP 
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6H]QDPSĜtORK 
 
3ĜtORKDA ± 9êNUHVYORåN\ 
 
3ĜtORKDB - ěH]WHSHOQêPXStQDþHP+6.( 
 
3ĜtORKDC ± 3RXåLWpQiVWURje ± WHFKQRORJLFNpSDUDPHWU\ 
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